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(54) SHEET CONVEYANCE DEVICE,  SHEET FEEDING DEVICE, AND  IMAGE FORMING 
APPARATUS

(57) A sheet conveyance device includes a first con-
veyance member (52b) and a drive transmission mech-
anism (91, 92). The first conveyance member is config-
ured to convey a sheet toward a second conveyance
member (52a). The drive transmission mechanism (91,
92) is configured to transmit a driving force of a driving
source (80) to the first conveyance member. The drive

transmission mechanism includes a first drive transmitter
and a second drive transmitter disposed coaxially with
the first drive transmitter. The driving force is transmitted
from the first drive transmitter to the second drive trans-
mitter. The second drive transmitter is rotatable relative
to the first drive transmitter within at least a predeter-
mined angular range.
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Description

BACKGROUND

Technical Field

[0001] Embodiments of the present disclosure relate to a sheet conveyance device, a sheet feeding device, and an
image forming apparatus.

Description of the Related Art

[0002] There is known a sheet conveyance device including a first conveyance member and a drive transmission
mechanism. The first conveyance member conveys a sheet toward a second conveyance member that conveys the
sheet. The drive transmission mechanism transmits a driving force of a drive source to the first conveyance member.
[0003] As one example of such a sheet conveyance device, Japanese Unexamined Patent Application Publication
No. 2013-191562 discloses a sheet conveyance device in which a one-way clutch is provided in a drive transmission
mechanism that transmits a driving force of a driving source to a first conveyance member. When the sheet conveyance
speed of a second conveyance member is higher than the sheet conveyance speed of the first conveyance member
and the first conveyance member is pulled by the sheet, the first conveyance member idles due to the action of the one-
way clutch, and the first conveyance member rotates at the sheet conveyance speed of the second conveyance member.
[0004] However, the configuration described in Japanese Unexamined Patent Application Publication No.
2013-191562 may lead to an increase in the cost of the device.

SUMMARY

[0005] In an aspect of the present disclosure, a sheet conveyance device includes a first conveyance member and a
drive transmission mechanism. The first conveyance member is configured to convey a sheet toward a second convey-
ance member. The drive transmission mechanism is configured to transmit a driving force of a driving source to the first
conveyance member. The drive transmission mechanism includes a first drive transmitter and a second drive transmitter
disposed coaxially with the first drive transmitter. The driving force is transmitted from the first drive transmitter to the
second drive transmitter. The second drive transmitter is rotatable relative to the first drive transmitter within at least a
predetermined angular range.
[0006] In another aspect of the present disclosure, an image forming apparatus includes the sheet conveyance device
configured to convey a sheet and an image forming device configured to form an image on the sheet conveyed by the
sheet conveyance device.
[0007] According to the present disclosure, a sheet conveyance device achieves a reduction in cost of the device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] A more complete appreciation of the disclosure and many of the attendant advantages thereof will be readily
obtained as the same becomes better understood by reference to the following detailed description when considered
in connection with the accompanying drawings, wherein:

FIG. 1 is a schematic diagram illustrating a configuration of a printer as an image forming apparatus according to
an embodiment of the present disclosure;
FIG. 2 is a perspective view of the printer of FIG. 1;
FIGS. 3A and 3B are perspective views of a driving device mounted on each of additional sheet feeding devices of
a printer according to an embodiment of the present disclosure;
FIG. 4 is a perspective view of an idling mechanism of the driving device of FIGS. 3A and 3B, according to an
embodiment of the present disclosure;
FIGS. 5A and 5B are exploded perspective views of the idling mechanism of FIG. 4;
FIG. 6 is a view of a second drive transmitter of the idling mechanism of FIGS. 5A and 5B;
FIG. 7 is a perspective view of an idling mechanism according to a variation of the present disclosure;
FIGS. 8A and 8B are exploded perspective views of the idling mechanism of FIG. 7; and
FIGS. 9A and 9B are views illustrating an operation of the idling mechanism according to the variation of the present
disclosure.

[0009] The accompanying drawings are intended to depict embodiments of the present disclosure and should not be
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interpreted to limit the scope thereof. The accompanying drawings are not to be considered as drawn to scale unless
explicitly noted.

DETAILED DESCRIPTION

[0010] In describing embodiments illustrated in the drawings, specific terminology is employed for the sake of clarity.
However, the disclosure of this patent specification is not intended to be limited to the specific terminology so selected
and it is to be understood that each specific element includes all technical equivalents that operate in a similar manner
and achieve similar results.
[0011] Although the embodiments are described with technical limitations with reference to the attached drawings,
such description is not intended to limit the scope of the disclosure and all of the components or elements described in
the embodiments of this disclosure are not necessarily indispensable.
[0012] Referring now to the drawings, embodiments of the present disclosure are described below. In the drawings
for explaining the following embodiments, the same reference codes are allocated to elements (members or components)
having the same function or shape and redundant descriptions thereof are omitted below.
[0013] Now, a description is given of an electrophotographic printer (hereinafter also simply referred to as a "printer")
that forms an image by an electrophotographic method as an image forming apparatus according to an embodiment of
the present disclosure.
[0014] At first, a description is given of a basic configuration of a printer according to an embodiment of the present
disclosure. FIG. 1 is a schematic diagram illustrating a configuration of a printer 100 according to the present embodiment.
FIG. 2 is a perspective view of the printer 100 according to the present embodiment.
[0015] The printer 100 includes a body housing 1 provided with an image forming device 10 and two additional sheet
feeders (an upper additional sheet feeder 50a and a lower additional sheet feeder 50b) having the same shape installed
in a lower part of the body housing 1.
[0016] As illustrated in FIG. 1, the body housing 1 includes a regular sheet feeding tray 30 and a regular sheet feeding
roller 11 in the lower part of the image forming device 10. The upper additional sheet feeder 50a and the lower additional
sheet feeder 50b have the same configuration and include additional sheet feeding trays 70a and 70b, respectively, as
sheet loaders and additional sheet feeding rollers 51a and 51b as sheet feeding members, respectively. The regular
sheet feeding tray 30 and the additional sheet feeding trays 70a and 70b are arranged so as to be drawn out toward a
front side (right side in FIG. 1) of the printer 100 with respect to the body housing 1 and a housing of the upper additional
sheet feeder 50a and the lower additional sheet feeder 50b.
[0017] In the printer 100, the regular sheet feeding tray 30 in the body housing 1 and the upper additional sheet feeder
50a and the lower additional sheet feeder 50b constitute a sheet feeding device 200 as a sheet feeding device according
to the present embodiment.
[0018] The regular sheet feeding tray 30 includes a regular sheet tray housing 32 forming a regular stacking device
36 on which a first sheet bundle P1 is stacked, a regular sheet feeding separation roller 34, and a regular sheet feeding
guide.
[0019] The additional sheet feeding tray 70a of the upper additional sheet feeder 50a includes an additional tray
housing 72a forming an additional stacking unit 76a to stack a second sheet bundle P2, an additional sheet feed separation
roller 74a, and an additional sheet feeding guide. The additional sheet feeding tray 70b of the lower additional sheet
feeder 50b includes an additional tray housing 72b forming an additional stacking unit 76b to stack a third sheet bundle
P3, an additional sheet feed separation roller 74b, and an additional sheet feeding guide.
[0020] The body housing 1 includes a bypass sheet feeding tray 3 and a bypass sheet feed exterior cover 3a on the
front side (right side in FIG. 1) of the printer 100. A bypass sheet feed unit includes the bypass sheet feed exterior cover
3a, the bypass sheet feeding tray 3, and a bypass sheet feeding roller 17. When the bypass sheet feed exterior cover
3a is rotated in the direction indicated by arrow A in FIG. 1 and moved to the position indicated by the broken line in
FIG. 1, the bypass sheet feeding tray 3 is moved to the position indicated by the broken line in FIG. 1 in conjunction with
the movement of the bypass sheet feed exterior cover 3a and the bypass sheet feeding roller 17 feeds the sheet.
[0021] The image forming device 10 includes a photoconductor 2 as a latent image bearer, an image forming unit 7
that forms a toner image on the surface of the photoconductor 2, a transfer roller 14 that transfers the toner image on
the surface of the photoconductor 2 to a sheet, and a fixing device 5 that fixes the toner image on the sheet.
[0022] When the printer 100 forms an image, a latent image is formed on the surface of the photoconductor 2 by an
exposure device included in the image forming unit 7, and the latent image on the surface of the photoconductor 2 is
developed by a developing device included in the image forming unit 7 to form a toner image on the surface of the
photoconductor 2.
[0023] On the other hand, from a sheet bundle stacked on the regular sheet feeding tray 30, the additional sheet
feeding tray 70, or the bypass sheet feeding tray 3, sheets are fed one by one by any one of the sheet feeding rollers
(the regular sheet feeding roller 11, the additional sheet feeding rollers 51a and 51b, and the bypass sheet feeding roller
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17) and conveyed to a position at which the sheets abut against the registration roller pair 13.
[0024] The registration roller pair 13 is rotationally driven so as to match the timing at which the toner image on the
surface of the photoconductor 2 reaches a transfer nip that is a portion facing the transfer roller 14, and the toner image
on the surface of the photoconductor 2 is transferred onto the surface of the sheet at the transfer nip. The toner image
is fixed to the sheet on which the toner image has been transferred by heat and pressure in the fixing device 5, and the
sheet is ejected by an ejection roller pair 16 to an output tray 19.
[0025] Next, conveyance of sheets from the regular sheet feeding tray 30 and the additional sheet feeding trays 70a
and 70b is described.
[0026] One sheet is fed from a first sheet bundle P1 by rotation of the regular sheet feeding roller 11 provided opposite
to the first sheet bundle P1 stacked on the regular sheet feeding tray 30. The fed sheet is conveyed by the regular
conveyance roller pair 12, passes through a regular conveyance path 18, and abuts against the registration roller pair
13. Next, driving the registration roller pair 13 allows the sheet to be conveyed by the registration roller pair 13, the toner
image on the photoconductor 2 to be transferred to the sheet at the transfer nip at which the transfer roller 14 is disposed,
and the toner image is fixed to the sheet by the fixing device 5 including the fixing roller pair 15. Thereafter, the sheet
is ejected to the output tray 19 by the ejection roller pair 16.
[0027] Similarly, in the sheet feeding from the upper additional sheet feeding tray 70a, one sheet is fed from the second
sheet bundle P2 by the rotation of the additional sheet feeding roller 51a facing the second sheet bundle P2 stacked on
the additional sheet feeding tray 70a. The fed sheet is conveyed by an upper additional conveyance roller pair 52a
provided in the additional sheet feeding device 50a, passes through a regular sheet feeding tray passing conveyance
path 33 provided in the regular sheet feeding tray 30, and is conveyed downstream by the regular conveyance roller pair 12.
[0028] Similarly, in the sheet feeding from the lower additional sheet feeding tray 70b, one sheet is fed from a third
sheet bundle P3 by the rotation of the additional sheet feeding roller 51b facing the third sheet bundle P3 stacked on
the additional sheet feeding tray 70b. The fed sheet is conveyed by an additional conveyance roller pair 52b provided
in the additional sheet feeder 50b and passes through an additional sheet feeding tray passing conveyance path 73.
Then, the sheet is conveyed from an additional sheet feeding tray passing conveyance path 73a to the regular sheet
feeding tray passing conveyance path 33, passes through the regular sheet feeding tray passing conveyance path 33,
and is conveyed downstream by the regular conveyance roller pair 12.
[0029] As illustrated in FIG. 1, the printer 100 includes a regular sheet feed conveyance path 21 that guides the sheet
immediately after being fed by the regular sheet feeding roller 11 from the regular sheet feeding tray 30 toward the
regular conveyance path 18 located above. Further, the printer 100 includes additional sheet feed conveyance paths
22a and 22b that guide the sheet immediately after the sheet is fed by the additional sheet feeding rollers 51a and 51b
from the additional sheet feeding trays 70a and 70b toward the regular sheet feeding tray passing conveyance path 33
located above.
[0030] With respect to the conveyance rollers in the body of the printer 100, the linear velocity of the conveyance
rollers located upstream in the sheet conveyance direction is set to be high and the linear velocity of the conveyance
rollers located downstream in the sheet conveyance direction is set to be low so that the sheet is not stretched. However,
since the upper additional sheet feeder 50a and the lower additional sheet feeder 50b have the same specifications, a
difference of the linear velocity is not provided between the upper additional conveyance roller pair 52a and the lower
additional conveyance roller pair 52b.
[0031] However, due to the dimensional tolerance of the diameters of the conveyance rollers, the linear velocity of the
upper additional conveyance roller pair 52a may be higher than the linear velocity of the lower additional conveyance
roller pair 52b. As described above, when the linear velocity of the upper additional conveyance roller pair 52a is higher
than the linear velocity of the lower additional conveyance roller pair 52b, the sheet being conveyed by the upper additional
conveyance roller pair 52a and the lower additional conveyance roller pair 52b is stretched. Then, the lower additional
conveyance roller pair 52b may slip with the sheet, and the sheet may be conveyed at the linear velocity of the upper
additional conveyance roller pair 52a. When the lower additional conveyance roller pair 52b slips with the sheet, a slip
sound may be generated.
[0032] Therefore, in a conventional technology, a one-way clutch is provided in a drive transmission mechanism that
transmits a driving force of a motor to an additional conveyance roller pair. When the linear velocity of an upper additional
conveyance roller pair is higher than the linear velocity of a lower additional conveyance roller pair, the lower additional
conveyance roller pair idles due to the action of the one-way clutch. Thus, the lower additional conveyance roller pair
can be prevented from slipping with a sheet.
[0033] However, the one way clutch generally includes an outer ring, an inner ring, a plurality of rollers provided
between the outer ring and the inner ring, and a plurality of springs for biasing the respective rollers, and is expensive
due to a large number of components. Therefore, there is a disadvantage that the cost of the additional sheet feeding
device increases.
[0034] Therefore, in the present embodiment, the idle rotation of the lower additional conveyance roller pair 52b is
enabled without the one-way clutch. Hereinafter, features of the present embodiment are further described with reference



EP 3 919 421 A1

5

5

10

15

20

25

30

35

40

45

50

55

to drawings.
[0035] FIG. 3A is a perspective view of the driving device 80 mounted on the upper additional sheet feeder 50a. FIG.
3B is a perspective view of the driving device 80 mounted on the lower additional sheet feeder 50b. FIG. 3A is a
perspective view of the driving device 80 viewed from the driving motor side. FIG. 3B is a perspective view of the driving
device 80 viewed from the conveyance roller side.
[0036] The driving device 80 includes a drive motor 81 as a drive source including a brushless motor. An idler gear
82 is engaged with a motor gear directly formed on a motor shaft 81a of the drive motor 81, and an input gear 83 rotatably
supported by the drive shaft 94 is engaged with the idler gear 82 via a bearing 83a (see FIGS. 4 and 5). A large-diameter
gear 85a of a two stage gear 85 meshes with the input gear 83, and a small-diameter gear 85b of the two stage gear
85 meshes with a sheet feeding gear 86 rotatably supported by a shaft 151 of the additional sheet feeding roller 51a (or
the additional sheet feeding roller 51b) via bearing 86a.
[0037] A sheet feeding electromagnetic clutch 87 for connecting and disconnecting the driving between the sheet
feeding gear 86 and the shaft 151 of the additional sheet feeding roller 51a (or the additional sheet feeding roller 51b)
is attached to the shaft 151 of the additional sheet feeding roller 51a (or the additional sheet feeding roller 51b). When
the sheet feeding electromagnetic clutch 87 is turned on, the driving force transmitted to the sheet feeding gear 86 is
transmitted to the shaft 151 of the additional sheet feeding roller 51a (or the additional sheet feeding roller 51b) via the
sheet feeding electromagnetic clutch 87, and the additional sheet feeding roller 51a (or the additional sheet feeding
roller 51b) is rotationally driven.
[0038] The input gear 83 is rotatably supported by a drive shaft 94 via the bearing 83a. A conveyance electromagnetic
clutch 84 that connects and disconnects the input gear 83 and the drive shaft 94 is attached to the drive shaft 94. When
the conveyance electromagnetic clutch 84 is turned on, the driving force transmitted to the sheet feeding gear 86 is
transmitted to the drive shaft 94 via the conveyance electromagnetic clutch 84, and the drive shaft 94 is rotationally driven.
[0039] An idling mechanism 90 described later is attached to a side end of a roller of the drive shaft 94. A driving force
transmitted to the drive shaft 94 is transmitted to the timing belt 88 via the idling mechanism 90. The driving force
transmitted to the timing belt 88 is transmitted to a driven pulley 89 attached to a driving roller shaft 152 of the upper
additional conveyance roller pair 52a (or the lower additional conveyance roller pair 52b). Accordingly, the upper additional
conveyance roller pair 52a (or the lower additional conveyance roller pair 52b) is rotationally driven.
[0040] Note that a tightening roller 88a that applies tension to the timing belt 88 is illustrated in FIG. 3B.
[0041] FIG. 4 is a perspective view of the idling mechanism 90. FIGS. 5A and 5B are exploded perspective views of
the idling mechanism 90. FIG. 5A is an exploded perspective view of the idling mechanism 90 viewed from a conveyance
roller side. FIG. 5B is an exploded perspective view of the idling mechanism 90 viewed from a drive motor side.
[0042] The idling mechanism 90 includes a first drive transmitter 91 and a second drive transmitter 92.
[0043] The first drive transmitter 91 includes a cylindrical shaft-insertion receiving portion 91c having an inner peripheral
surface with a D-shaped cross section including a planar portion and a circular portion. Three drive claws 91a radially
protruding from the outer peripheral surface of the cylindrical shaft-insertion receiving portion 91c are provided at intervals
of 120° in the rotation direction of the idling mechanism 90. Further, an outer ring 91b is provided as a connector provided
so as to connect the radial ends of the drive claws 91a.
[0044] The radial ends of the drive claws 91a are coupled with the outer ring 91b. Thus, the drive claws 91a can be
reinforced in the rotation direction of the idling mechanism 90. Accordingly, deformation of the drive claws 91a in the
rotation direction of the idling mechanism 90 can be restrained when a large load torque is applied to the drive claws
91a. Thus, damage to the drive claws 91a can be restrained.
[0045] Part (a), (b), (c), (d), (e), and (f) of FIG. 6 are schematic views of the second drive transmitter 92. Part (a) of
FIG. 6 is a front view, part (b) of FIG. 6 is a left side view, part (c) of FIG. 6 is a right side view, part (d) of FIG. 6 is a
plan view, part (e) of FIG. 6 is a bottom view, and part (f) of FIG. 6 is a perspective view of the second drive transmitter 92.
[0046] The second drive transmitter 92 includes a cylindrical pulley 92c around which the timing belt 88 is wound. The
three driven claws 92a are provided at an end of the pulley 92c on the first drive transmitter side so as to extend in a
thrust direction at intervals of 120° in the rotation direction. These driven claws 92a are provided so as to radially protrude
from the outer peripheral surface of the pulley 92c, and function as a slip-off stopper that prevents the driven claws 92a
from slipping off from the pulley 92c of the timing belt 88.
[0047] Three retainers 92b are provided at a side end of the bearing 83a of the pulley 92c at intervals of 120° in the
rotation direction so as to radially protrude from the outer peripheral surface of the pulley 92c. One of the three retainers
92b is provided so as to protrude from the pulley 92c in the thrust direction. The retainers 92b prevent the timing belt
88 from coming off from the side end of the bearing 83a of the pulley 92c.
[0048] The three retainers 92b are provided at positions shifted by 60° with respect to the driven claws 92a in the
rotation direction. The second drive transmitter 92 is a resin-molded product. The retainers 92b can be provided at
different positions in the rotation direction with respect to the driven claws 92a. Accordingly, the second drive transmitter
92 can be molded by two molds relatively moving in the thrust direction. Thus, the manufacturing cost can be reduced.
[0049] Each of the driven claws 92a receives a driving force from the corresponding drive claw 91a and receives a
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predetermined load torque. The driven claws 92a need to have a certain degree of strength so as not to be damaged
by the load torque. Therefore, the driven claws 92a have a certain thickness and width. If the driven claws 92a have a
certain thickness and width as described above, a sink mark may occur in the driven claws 92a and the accuracy of the
driven claws 92a might not be high. Accordingly, the contact state of the driven claws 92a with the drive claws 91a might
be deteriorated, and the driven claws 92a and the drive claws 91a might be damaged.
[0050] For this reason, in the present embodiment, a lightening portion N is provided in each of the driven claws 92a.
As a result, the occurrence of sink marks can be restrained, and a decrease in the accuracy of the driven claws 92a can
be restrained.
[0051] As illustrated in FIGS. 5A and 5B, both axial ends of the drive shaft 94 include D-cut portions 94a and 94b
having a D-shaped cross section including a planar portion and a circumferential portion. A conveyance electromagnetic
clutch 84 (see FIGS. 3A and 3B) is attached to the D-cut portion 94b. The D-cut portion 94b is long in the axial direction
and disposed on the motor side. On the other hand, the first drive transmitter 91 is attached to the D-cut portion 94a.
The D-cut portion 94a is short in the axial direction and disposed on the roller side. The first drive transmitter 91 is
attached to the drive shaft 94 so as to rotate integrally with the drive shaft 94.
[0052] A retaining ring groove 94d is provided at the center of the drive shaft 94 in the axial direction of the drive shaft
94. A retaining ring 96 that is fitted into the retaining ring groove 94d restricts movement of the bearing 83a, to which
the input gear 83 is attached, toward the motor. A retaining ring groove 94c is provided at a roller-side end of the drive
shaft 94. A retaining ring 93 that restricts the first drive transmitter 91 from coming off the drive shaft 94 is fitted into the
retaining ring groove 94c.
[0053] The second drive transmitter 92 is provided between the first drive transmitter 91 of the drive shaft 94 and the
bearing 83a. The second drive transmitter 92 is supported by the drive shaft 94 so as to be rotatable relative to the drive
shaft 94.
[0054] In the present embodiment, the first drive transmitter 91 that rotates integrally with the drive shaft 94 is attached
to a position closer to the end of the drive shaft 94 than the second drive transmitter 92 is. With such a configuration,
the D-cut portion 94a formed such that the first drive transmitter 91 rotates integrally with the drive shaft 94 may be
provided only in the vicinity of the end of the drive shaft 94. The D-cut portion 94a forms a flat surface portion by cutting.
Accordingly, if the D-cut portion 94a is short, the processing time can be shortened, which leads to a reduction in
manufacturing cost.
[0055] As illustrated in FIG. 4, the first drive transmitter 91 is attached to the drive shaft 94 such that the driven claws
92a of the second drive transmitter 92 are inserted into a communication space surrounded by the drive claws 91a, the
outer ring 91b, and the cylindrical shaft-insertion receiving portion 91c (see also FIGS. 5A and 5B).
[0056] In the present embodiment, portions of the first drive transmitter 91 into which the driven claws 92a enter
communicate with each other in the axial direction. Accordingly, even when the first drive transmitter 91 is reversed from
a state illustrated in FIGS. 5A and 5B and assembled to the drive shaft 94, the driven claws 92a can enter between the
drive claws 91a. As described above, in the present embodiment, the assembling direction of the first drive transmitter
91 with respect to the drive shaft 94 is not limited to a single direction. Thus, the first drive transmitter 91 can be easily
assembled to the drive shaft 94.
[0057] As illustrated in FIG. 4, certain clearances are provided in the rotational direction between the drive claws 91a
and the drive claws 92a that have entered between the drive claws 91a. As described above, the second drive transmitter
92 is rotatably supported with respect to the drive shaft 94. Accordingly, the second drive transmitter 92 is movable
relative to the first drive transmitter 91 within the range of the angle θ illustrated in FIG. 4.
[0058] In the present embodiment, the drive claws 91a are radial claws protruding radially. The driven claws 92a are
thrust claws protruding in the thrust direction, and the driven claws 92a enter between the drive claws 91a. However,
the opposite configuration may also be employed. That is, the driven claws 92a may be radial claws and the drive claws
91a may be thrust claws. Thus, the drive claws 91a may enter between the driven claws 92a.
[0059] However, the direction in which the drive transmitter provided with the thrust claws is assembled to the drive
shaft 94 is determined. Thus, preferably, the thrust claws are provided to one of the first drive transmitter 91 and the
second drive transmitter 92 that is assembled to the drive shaft 94 in the determined direction. In the present embodiment,
the second drive transmitter 92 includes the pulley 92c. Accordingly, it is necessary to assemble the second drive
transmitter 92 to the drive shaft 94 such that the driven claws 92a are closer to the drive roller 81 (the first drive transmitter
91) than the pulley 92c is. Thus, the direction of assembly of the second drive transmitter 92 to the drive shaft 94 is
determined. Therefore, in the present embodiment, the driven claws 92a of the second drive transmitter 92 whose
direction of assembly to the drive shaft 94 is determined serve as thrust claws. Forming the drive claws 91a of the first
drive transmitter 91 as the radial claws allow the first drive transmitter 91 to be assembled to the drive shaft 94 even
when the first drive transmitter 91 is reversed from the state illustrated in FIGS. 5A and 5B as described above.
[0060] In the present embodiment, the second drive transmitter 92 is relatively movable within a predetermined angular
range by the first drive transmitter 91. Accordingly, the linear velocity of the upper additional conveyance roller pair 52a
is higher than the linear velocity of the lower additional conveyance roller pair 52b. When the sheet is stretched between
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the lower additional conveyance roller pair 52b and the upper additional conveyance roller pair 52a and the sheet pulls
the lower additional conveyance roller pair 52b in the rotation direction, the second drive transmitter 92 rotates relative
to the first drive transmitter 91. Thus, the drive coupling between the first drive transmitter 91 and the second drive
transmitter 92 is released. Accordingly, the lower additional conveyance roller pair 52b rotates (idles) at the sheet
conveyance speed of the upper additional conveyance roller pair 52a. As a result, the lower additional conveyance roller
pair 52b does not slip with the sheet, and a slip sound is not generated.
[0061] In addition, in the present embodiment, the additional conveyance roller pair 52 can be idled by the two com-
ponents (the first drive transmitter 91 and the second drive transmitter 92), and the number of components can be
reduced as compared with a case in which the additional conveyance roller pair 52 is idled by a one-way clutch, and
the cost of the additional sheet feeding device can be reduced.
[0062] The idle rotation angle θ [rad] of the idling mechanism 90, which is an angle at which the second drive transmitter
92 can rotate relative to the first drive transmitter 91, is determined by the diameters of the drive rollers of the additional
sheet feed conveyance rollers, the linear velocity difference between the upper additional conveyance roller pair 52a
and the upper additional conveyance roller pair 52a, and the sheet length from the lower additional conveyance roller
pair 52b to the rear end of the sheet when the leading end of the sheet reaches the upper additional conveyance roller
pair 52a. Specifically, the idle rotation angle θ can be expressed by the following equation 1, in which D [mm] is the
radius of the drive rollers of the additional conveyance roller pair 52b, V1 [mm/s] is the linear velocity of the upper
additional conveyance roller pair 52a, V2 [mm/s] is the linear velocity of the lower additional conveyance roller pair 52b,
L1 [mm] is the sheet conveyance distance from the lower additional conveyance roller pair 52b to the upper additional
conveyance roller pair 52a, LMAX [mm] is the maximum sheet length of a sheet that can be placed on the additional
sheet feeding tray 70, and Z is the deceleration ratio from the second drive transmitter 92 to the drive roller of the
additional feed conveyance roller pair.

[0063] For example, the idling angle θ = 0.42 ≈ 24 [deg], when D = 10 [mm], the maximum linear velocity difference
(VI - V2) between the upper additional conveyance roller pair 52a and the lower additional conveyance roller pair 52b
V2 due to manufacturing error is 1 [mm/s], the deceleration ratio Z = 0.5 (the number of teeth of the pulley 92c: 20, the
number of teeth of the driven pulley 89: 10), and (LMAX-L1) ≈ 420 [mm] Accordingly, in such a configuration, when the
second drive transmitter 92 is rotatable relative to the first drive transmitter 91 by 24 [deg] or more, the lower additional
conveyance roller pair 52b can be idled until the rear end of the sheet passes through the lower additional conveyance
roller pair 52b. Thus, no slip noise is generated.
[0064] The driving device 80 described above is also mounted on the upper additional sheet feeder 50a. Accordingly,
when the linear velocity of the regular conveyance roller pair 12 is higher than the linear velocity of the upper additional
conveyance roller pair 52a, the sheet is stretched between the upper additional conveyance roller pair 52a and the
regular conveyance roller pair 12, and the upper additional conveyance roller pair 52a is pulled in the rotation direction,
the upper additional conveyance roller pair 52a can rotate (idle) at the sheet conveyance speed of the regular conveyance
roller pair 12. As a result, the upper additional conveyance roller pair 52a does not slip with the sheet, and a slip sound
is not generated.
[0065] Next, a variation of the idling mechanism is described.
[0066] FIG. 7 is a perspective view of an idling mechanism 190 according to the variation. FIGS. 8A and 8B are
exploded perspective views of the idling mechanism 190 according to the variation. FIG. 8A is an exploded perspective
view of the idling mechanism 190 according to the variation viewed from one side (roller side) in the axial direction. FIG.
8B is an exploded perspective view of the idling mechanism 190 according to the variation viewed from the other side
(drive motor side) in the axial direction.
[0067] In the idling mechanism 190 according to the variation, an intermediate member 193 is disposed between a
first drive transmitter 191 and a second drive transmitter 192. A driving force is transmitted from the first drive transmitter
191 via the intermediate member 193 to the second drive transmitter 192. The intermediate member 193 is supported
by the first drive transmitter 191 and the second drive transmitter 192 so as to be movable in the thrust direction and
rotatable.
[0068] The first drive transmitter 191 to which the driving force is transmitted from the drive shaft 94 includes a cylindrical
shaft-insertion receiving portion 191c and an outer ring 191e having a cylindrical shape, and a connecting wall 191f
orthogonal to the axial direction that connects the shaft-insertion receiving portion 191c and the outer ring 191e at an
axial end of one axial side (roller side) of the first drive transmitter 191.
[0069] Two drive claws 191a are provided at an interval of 180° in the rotation direction so as to extend from the inner
peripheral surface of the outer ring 191 e toward the cylindrical shaft-insertion receiving portion 91c. An opposing surface
of the connecting wall 191f facing the intermediate member 193 includes inclined portions 191d each having one end
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connected to a downstream end of the corresponding drive claw 191a in the driving rotation direction and inclined so
as to be away from the intermediate member 193 toward the downstream side in the driving rotation direction.
[0070] The second drive transmitter 192 includes an intermediate holder 192d having a cylindrical shape that rotatably
holds the intermediate member 193, an outer ring 192e that faces an outer peripheral surface of the intermediate holder
192d, and a connecting wall 192f that is orthogonal to the axial direction and connects the intermediate holder 192d and
the outer ring 192e to each other at an end (motor side) of the outer ring 192e. A pulley 192c around which the timing
belt 88 is wound is provided on the other end (motor side) in the axial direction with respect to the connecting wall 192f.
[0071] On a surface of the connecting wall 192f of the second drive transmitter 192 facing the intermediate member
193, a plurality of inclined claws 192a inclined so as to be away from the intermediate member 193 toward the downstream
in the drive rotation direction, are provided in the rotation direction.
[0072] The intermediate member 193 includes a cylindrical support portion 193c and a disk 193e. The shaft-insertion
receiving portion 191c of the first drive transmitter 191 and the intermediate holder 192d of the second drive transmitter
192 are inserted into the cylindrical support portion 193c. The disk 193e radially extends from a substantially central
portion of the cylindrical support portion 193c in the axial direction.
[0073] On a surface of the disk 193e facing the first drive transmitter 191, two drive claws 191a that come into contact
with first claws 193a from the rotation direction are provided at an interval of 180° in the rotation direction.
[0074] On a plurality of inclined claws 193b facing the second drive transmitter 192, there are provided a plurality of
inclined claws 192a inclined so as to be away from the second drive transmitter 192 toward upstream in the drive rotation
direction in which the inclined claws 193b of the second drive transmitter 192 mesh with each other.
[0075] The intermediate member 193 is rotatably held by the first drive transmitter 191 and the second drive transmitter
192 and accommodated in the first drive transmitter 191 and the second drive transmitter 192.
[0076] FIGS. 9A and 9B are diagrams illustrating an operation of the idling mechanism 190 according to the variation.
FIG. 9A illustrates a state in which the first drive transmitter 191 and the second drive transmitter 192 are coupled, and
FIG. 9B illustrates a state in which the first drive transmitter 191 and the second drive transmitter 192 are idle.
[0077] As illustrated in FIG. 9A, at the time at which the first drive transmitter 191 and the second drive transmitter
192 are coupled, the first claws 193a of the intermediate member 193 abut against the drive claws 191a from downstream
in the drive rotation direction, and the driving force is transmitted from the drive claws 191a to the first claws 193a. In
addition, top portions D of the inclined portions 191d of the first drive transmitter 191 are in contact with the first claws
193a in the axial direction, and the intermediate member 193 is positioned on the second drive transmitter 192.
[0078] When the intermediate member 193 is positioned on the second drive transmitter 192, the inclined claws 193b
of the intermediate member 193 mesh with the inclined claws 192a of the second drive transmitter 192. As a result, the
driving force transmitted from the drive claws 191a to the intermediate member 193 is transmitted to the second drive
transmitter 192. Then, the driving force is transmitted from the second drive transmitter 192 to the drive roller of the
additional conveyance roller pair 52 via the timing belt 88, and the additional conveyance roller pair 52 is rotationally driven.
[0079] When the sheet pulls in the lower additional conveyance roller pair 52b in the rotation direction and the rotation
speed of the second drive transmitter 192 is higher than the rotation speed of the first drive transmitter 191, the intermediate
member 193 is pressed by the inclined surfaces of the inclined claws 192a of the second drive transmitter 192 and
rotates together with the second drive transmitter 192. As a result, each of the first claws 193a of the intermediate
member 193 is separated from corresponding one of the drive claws 191a, and the drive coupling between the intermediate
member 193 and the first drive transmitter 191 is released. Accordingly, the lower additional conveyance roller pair 52b
rotates (idles) at the sheet conveyance speed of the upper additional conveyance roller pair 52a.
[0080] At this time, the intermediate member 193 is pushed out from the inclined surfaces of the inclined claws 192a
of the second drive transmitter 192 toward the first drive transmitter 191 in the thrust direction. Therefore, while rotating
together with the second drive transmitter 192, the intermediate member 193 moves toward the first drive transmitter
191 so that the first claws 193a run down the inclined portions 191d of the first drive transmitter 191. Finally, as illustrated
in FIG. 9B, the second drive transmitter 192 is disengaged from the inclined claws 192a.
[0081] When the engagement with the inclined claws 192a of the second drive transmitter 192 is released, the inter-
mediate member 193 is pressed by the inclined portions 191d of the first drive transmitter 191. While rotating together
with the first drive transmitter 191, the first claws 193a run up the inclined portions 191d, and the intermediate member
193 moves to the second drive transmitter 192. Then, the inclined claws 193b of the intermediate member 193 mesh
with the inclined claws 192a of the second drive transmitter 192 again. When the inclined claws 193b of the intermediate
member 193 mesh with the inclined claws 192a of the second drive transmitter 192, the intermediate member 193 moves
to the first drive transmitter 191 again while rotating together with the second drive transmitter 192.
[0082] The intermediate member 193 reciprocates between the first drive transmitter 191 and the second drive trans-
mitter 192 until the rear end of the sheet passes through the lower additional conveyance roller pair 52b. When the rear
end of the sheet passes through the lower additional conveyance roller pair 52b, the lower additional conveyance roller
pair 52b does not receive force in the rotation direction from the sheet. Accordingly, the inclined claws 193b of the
intermediate member 193 do not receive force from the inclined surfaces of the inclined claws 192a of the second drive
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transmitter 192 when the inclined claws 193b of the intermediate member 193 engage with the inclined claws 192a of
the second drive transmitter 192. Thus, the intermediate member 193 does not move toward the first drive transmitter
191, and is in the state illustrated in FIG. 9A, which is the drive coupling state.
[0083] The idling mechanism according to the variation allows idling of 360°. Accordingly, for example, it is necessary
to set a large deceleration ratio Z, and the present variation can be applied to an apparatus having the idling angle of
equal to or greater than 360°.
[0084] The embodiments of the present disclosure applied to the additional sheet feeding device 50 have been de-
scribed above. However, an embodiment of the present disclosure can be applied to any sheet conveyance device that
conveys a sheet by a plurality of conveyance roller pairs, such as the sheet conveyance device of the image forming
device 10.
[0085] The configurations according to the above-descried embodiments are examples. The present disclosure can
provide, for example, the following aspects.

Aspect 1

[0086] A sheet conveyance device such as the additional sheet feeding device 50 includes a first conveyance member
such as the upper additional conveyance roller pair 52a to convey a sheet toward a second conveyance member such
as the lower additional conveyance roller pair 52b, and a drive transmission mechanism to transmit a driving force of a
driving source such as the drive motor 81 to the first conveyance member. The drive transmission mechanism includes
a first drive transmitter such as the first drive transmitter 91 and a second drive transmitter such as the second drive
transmitter 92 disposed coaxially with the first drive transmitter 91. The driving force is transmitted from the first drive
transmitter to the second drive transmitter. The second drive transmitter such as the second drive transmitter 92 is
rotatable relative to the first drive transmitter such as the first drive transmitter 91 within a predetermined angular range.
[0087] In general, a one-way clutch includes an outer ring, an inner ring, a plurality of rollers provided between the
outer ring and the inner ring, and a plurality of springs for biasing the respective rollers and is expensive due to a large
number of components.
[0088] According to Aspect 1, when the sheet conveyance speed of the first conveyance member such as the upper
additional conveyance roller pair 52a is higher than the sheet conveyance speed of the second conveyance member
such as the lower additional conveyance roller pair 52b, the first conveyance member is pulled by a sheet such as a
sheet of paper and tends to rotate fast. At this time, the second drive transmitter such as the second drive transmitter
92 that transmits the driving force to the first conveyance member attempts to rotate fast together with the first conveyance
member. Then, the second drive transmitter such as the second drive transmitter 92 rotates relative to the first drive
transmitter such as the first drive transmitter 91, and the drive coupling between the second drive transmitter and the
first drive transmitter is released. As a result, the driving force is not transmitted from the driving source to the first
conveyance member, and the first conveyance member rotates (idles) at the sheet conveyance speed of the second
conveyance member.
[0089] The second drive transmitter such as the second drive transmitter 92 is rotatable relative to the first drive
transmitter such as the first drive transmitter 91 at least within a predetermined angular range such as the idling angle
θ calculated by the above-described equation (1). Such a configuration allows the first conveyance member to be kept
idling until the rear end of the sheet passes through the first conveyance member.
[0090] As described above, in Aspect 1, the first conveyance member can be idled by the two members of the first
drive transmitter such as the first drive transmitter 91 and the second drive transmitter such as the second drive transmitter
92, and the number of components can be reduced as compared with the case in which the first conveyance member
is idled by a one-way clutch, and the cost of the device can be reduced.

Aspect 2

[0091] In Aspect 1, the first drive transmitter such as the first drive transmitter 91 is supported by a rotary shaft such
as the drive shaft 94 that is rotationally driven by the driving force of a drive source such as the drive motor 81 so as to
rotate integrally with the rotary shaft. The second drive transmitter such as the second drive transmitter 92 is supported
by the rotary shaft so as to be rotatable with respect to the rotary shaft. The first drive transmitter such as the first drive
transmitter 91 is supported closer to the end of the rotary shaft than the second drive transmitter such as the second
drive transmitter 92.
[0092] According to the above-described configuration, as described in the above-described embodiments, for exam-
ple, the D-cut portion 94a of the rotary shaft may be formed only on an end of the rotary shaft to allow the first drive
transmitter such as the first drive transmitter 91 to rotate integrally with the rotary shaft such as the drive shaft 94. Thus,
as compared with a configuration in which the second drive transmitter 92 is closer to the end of the rotary shaft than
the first drive transmitter 91 is, the number of processes performed on the rotary shaft and the manufacturing cost can
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be reduced.

Aspect 3

[0093] In Aspect 1 or 2, the first drive transmitter such as the first drive transmitter 91 and the second drive transmitter
such as the second drive transmitter 92 each have claws. The driving force is transmitted from the claws such as the
drive claws 91a of the first drive transmitter such as the first drive transmitter 91 to the claws such as the driven claws
92a of the second drive transmitter such as the second drive transmitter 92, and at least one of the claws of the first
drive transmitter and the claws of the second drive transmitter includes a lightening portion.
[0094] According to this configuration, the occurrence of sink marks during molding can be restrained and the claws
can be manufactured with high accuracy.

Aspect 4

[0095] In any one of Aspects 1, 2, and 3, one of the first drive transmitter such as the first drive transmitter 91 and the
second drive transmitter such as the second drive transmitter 92 (in the above-described embodiments, the first drive
transmitter 91) includes a plurality of radial claws (in the above-described embodiments, the drive claws 91a) radially
extending at predetermined intervals in a rotation direction. The other drive transmitter (in the above-described embod-
iments, the second drive transmitter 92) includes a plurality of thrust claws (in the above-described embodiment, the
driven claws 92a) extending in the thrust direction and interposed between the radial claws at predetermined intervals
in the rotation direction and a coupling portion such as the outer ring 91b coupling between adjacent radial claws.
[0096] Such a configuration, as described in the above-described embodiments, can reinforce the radial claws such
as the drive claws 91a and the like restrain breakage of the radial claws.

Aspect 5

[0097] In Aspect 4, portions between the radial claws communicate with each other in the axial direction.
[0098] Such a configuration, as described in the above-described embodiments, allows the thrust claws to enter
between the radial claws from any one of axial directions with respect to the drive transmitter having the radial claws.
Owing to this structure, the drive transmitter having the radial claws can be assembled to the rotary shaft either in a first
posture in which the drive transmitter can be assembled to the rotary shaft such as the drive shaft 94 or in a second
posture in which the drive transmitter is inverted with respect to the first posture.

Aspect 6

[0099] In any one of Aspects 3, 4, and 5, the second drive transmitter such as the second drive transmitter 92 includes
a pulley such as the pulley 92c around which a belt member such as the timing belt 88 is wound, and the claws such
as the driven claws 92a of the second drive transmitter such as the second drive transmitter 92 radially protruding from
one end of the pulley such as the pulley 92c.
[0100] Such a configuration, as described in the above-described embodiments, can prevent the belt member such
as the timing belt 88 from coming off from the pulley such as the pulley 92c by claws such as the driven claws 92a.

Aspect 7

[0101] In Aspect 6, retainers such as the retainers 92b that radially protrude and prevent the belt member such as the
timing belt 88 from coming off from the pulley such as the pulley 92c is provided at the other end of the pulley such as
the pulley 92c. The retainers such as the retainers 92b and the claws such as the driven claws 92a of the second drive
transmitter are located at different positions in the rotation direction.
[0102] Such a configuration, as described in the above-described embodiments, allows to mold the second drive
transmitter with two molds relatively moving in the axial direction and the manufacturing cost can be reduced.

Aspect 8

[0103] In Aspect 1 or Aspect 2, an intermediate member such as the intermediate member 193 is provided between
the first drive transmitter such as the first drive transmitter 191 and the second drive transmitter such as the second
drive transmitter 192 and is movable in the thrust direction. The second drive transmitter such as the second drive
transmitter 192 receives the driving force from the first drive transmitter such as the first drive transmitter 191 via the
intermediate member such as the intermediate member 193. When the intermediate member such as the intermediate
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member 193 moves toward the first drive transmitter such as the first drive transmitter 191, the drive coupling between
the second drive transmitter such as the second drive transmitter 192 and the intermediate member such as the inter-
mediate member 193 is released.
[0104] Such a configuration, as described in the above-described variation, allows the intermediate member such as
the intermediate member 193 to move toward the first drive transmitter such as the first drive transmitter 191 to interrupt
the drive coupling between the first drive transmitter such as the first drive transmitter 191 and the second drive transmitter
such as the second drive transmitter 192. Thus, the first conveyance member can be idled and rotated at the sheet
conveyance speed of the second conveyance member.

Aspect 9

[0105] In Aspect 8, the intermediate member such as the intermediate member 193 includes first claws such as the
first claws 193a and second claws such as the inclined claws 193b. The first claws such as the first claws 193a extend
in a thrust direction and a driving force is transmitted from the claws of the first drive transmitter such as the drive claws
191a of the first drive transmitter 191 to the first claws such as the first claws 193a. The second claws of the second
drive transmitter such as the inclined claws 193b of the second drive transmitter 192 extend in the thrust direction. The
second claws transmit a driving force to the claws of the second drive transmitter such as the inclined claws 192a of the
second drive transmitter 192. The claws of the first drive transmitter such as the first drive transmitter 191 are coupled
with inclined portions such as the inclined portions 191d contacting the first claws such as the first claws 193a from the
thrust direction and having a gradient in the thrust direction. The claws of the second drive transmitter such as the second
drive transmitter 192 are coupled with inclined portions which the second claws contact from the thrust direction and
that have a gradient on the thrust direction.
[0106] According to the above configuration, as described in Variation 1, when the first conveyance member is pulled
by a sheet such as a sheet of paper and rotates fast, the claws of the intermediate member such as the intermediate
member 193 are pressed by the inclined portions of the second drive transmitter, and the intermediate member rotates
together with the second drive transmitter relative to the first drive transmitter. As a result, the first claws of the intermediate
member such as the intermediate member 193 are separated from the claws of the first drive transmitter. Thus, the drive
transmission between the second drive transmitter 192 and the first drive transmitter 191 is interrupted. Accordingly, the
first conveyance member can be idled and the first conveyance member can be rotated at the sheet conveyance speed
of the second conveyance member.
[0107] Further, when the second claws are pressed by the inclined portions of the second drive transmitter, the
intermediate member moves toward the first drive transmitter and separates from the second claws and the claws of
the second drive transmitter. Accordingly, the second drive transmitter rotates relative to the intermediate member 193.
Thus, even when the first claws of the intermediate member such as the intermediate member 193 abut against the
claws of the first drive transmitter and the relative rotation of the intermediate member such as the intermediate member
193 with respect to the first drive transmitter is restricted, the second drive transmitter can continue to rotate relative to
the first drive transmitter. Accordingly, the second drive transmitter relative to the first drive transmitter can be rotated
by 360°.
[0108] Further, after the second claws are separated from the claws of the second drive transmitter, the first claws
are pressed by the inclined portions of the first drive transmitter and move toward the second drive transmitter while
rotating together with the first drive transmitter, so that the second claws can be brought into contact with the claws of
the second drive transmitter.

Aspect 10

[0109] A sheet feeding device includes a sheet loader such as the additional sheet feeding tray 70 on which a sheet
is placed and a conveying device to convey the sheet placed on the sheet loader. The sheet conveyance device according
to any one of Aspects 1 to 9 is used as the conveying device.
[0110] Such a configuration can reduce the cost of the sheet feeding apparatus.

Aspect 11

[0111] An image forming apparatus includes a conveying device that conveys a sheet and forms an image on the
sheet conveyed by the conveying device. The sheet conveyance device according to any one of Aspects 1 to 10 is used
as the conveying device.
[0112] Such a configuration can reduce the cost of the image forming apparatus.
[0113] In the above descriptions, the term "printing" in the present disclosure may be used synonymously with, e.g.
the terms of "image formation", "recording", "printing", and "image printing".
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[0114] The above-described embodiments are illustrative and do not limit the present invention. Thus, numerous
additional modifications and variations are possible in light of the above teachings. For example, elements and/or features
of different illustrative embodiments may be combined with each other and/or substituted for each other within the scope
of the present disclosure.

Claims

1. A sheet conveyance device comprising:

a first conveyance member (52b) configured to convey a sheet toward a second conveyance member (52a); and
a drive transmission mechanism (91, 92) configured to transmit a driving force of a driving source (80) to the
first conveyance member,
wherein the drive transmission mechanism includes:

a first drive transmitter (91); and
a second drive transmitter (92) disposed coaxially with the first drive transmitter and to which the driving
force is transmitted from the first drive transmitter,
wherein the second drive transmitter is rotatable relative to the first drive transmitter within at least a pre-
determined angular range.

2. The sheet conveyance device according to claim 1, further comprising a rotary shaft (94) supporting the first drive
transmitter (91) such that the first drive transmitter (91) receives the driving force of the driving source (80) and is
rotationally driven by the driving force of the driving source so as to rotate integrally with the rotary shaft,
wherein the second drive transmitter (92) is supported by the rotary shaft so as to be rotatable with respect to the
rotary shaft, and wherein the first drive transmitter is supported at a position closer to an end of the rotary shaft than
the second drive transmitter is.

3. The sheet conveyance device according to claim 1 or 2,
wherein each of the first drive transmitter (91) and the second drive transmitter (92) includes a claw,
wherein the driving force is configured to be transmitted from the claw of the first drive transmitter to the claw of the
second drive transmitter, and
wherein at least one of the claw of the first drive transmitter and the claw of the second drive transmitter includes a
lightening portion.

4. The sheet conveyance device according to any one of claims 1 to 3,
wherein one of the first drive transmitter (91) and the second drive transmitter (92) includes a plurality of radial claws
radially extending at predetermined intervals in a rotation direction of the one of the first drive transmitter and the
second drive transmitter,
wherein the other of the first drive transmitter and the second drive transmitter includes a plurality of thrust claws
extending in a thrust direction and entering between the plurality of radial claws at predetermined intervals in the
rotation direction, and
wherein the one of the first drive transmitter and the second drive transmitter includes a coupling portion (91b)
coupling adjacent ones of the plurality of radial claws.

5. The sheet conveyance device according to claim 4,
wherein portions between the radial claws communicate with one another in the axial direction.

6. The sheet conveyance device according to claim 3, further comprising a belt (88),
wherein the second drive transmitter (92) includes a pulley (92c) around which the belt is wound, and
wherein the claw of the second drive transmitter radially protrudes from one axial end of the pulley.

7. The sheet conveyance device according to claim 6, further comprising a retainer (92b) that radially protrudes at the
other axial end of the pulley and prevents the belt from coming off from the pulley (92c), and
wherein the retainer and the claw of the second drive transmitter (92) are at different positions in a rotation direction
of the second drive transmitter.

8. The sheet conveyance device according to claim 1 or 2, further comprising an intermediate member (193) provided
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between the first drive transmitter (191) and the second drive transmitter (192) and movable in a thrust direction,
wherein the second drive transmitter is configured to receive the driving force from the first drive transmitter via the
intermediate member, and
wherein the intermediate member is configured to move toward the first drive transmitter to interrupt a drive trans-
mission between the second drive transmitter and the first drive transmitter.

9. The sheet conveyance device according to claim 8,
wherein the intermediate member (193) is rotatable relative to the first drive transmitter and the second drive trans-
mitter,
wherein the intermediate member includes:

a first claw extending in the thrust direction to receive the driving force from the claw of the first drive transmitter;
and
a second claw extending in the thrust direction to transmit the driving force to a claw of the second drive
transmitter into a claw of the first drive transmitter,

wherein the claw of the first drive transmitter is coupled with an inclined portion that contacts the first claw from the
thrust direction and having a gradient in the thrust direction, and
wherein the claw of the second drive transmitter is coupled with an inclined portion that contacts the second claw
from the thrust direction and having a gradient in the thrust direction

10. A sheet feeding device comprising:

a sheet loader on which a sheet is placed; and
the sheet conveyance device according to any one of claims 1 to 9 configured to convey the sheet placed on
the sheet loader.

11. An image forming apparatus comprising:

the sheet conveyance device according to any one of claims 1 to 10 configured to convey a sheet; and
an image forming device configured to form an image on the sheet conveyed by the sheet conveyance device.
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